Small Island Developing States (SIDS) are a distinct group of developing countries with very specific social, economic and environmental vulnerabilities. The United Nations has identified 52 such countries located in the Caribbean, the Pacific, the Atlantic, Indian Ocean, Mediterranean and South China Sea. These countries share a number of unique characteristics, such as a narrow economic base; dependence on larger countries for foreign aid, investment, and more importantly sea and air transport; geographic isolation reducing the economies of scale; near total reliance on importation of resources and consumer goods; vulnerability to coastal erosion; and sensitivity regarding traditional land rights. The application of sustainable waste management (SWM) principles in SIDS is critical because it has direct impact on the state of the environment, well-being of humans and ultimately the economy. Despite the importance of SWM, implementation is impeded by a combination of social, economic and environmental challenges.
SIDS, being small island nations, face some unique challenges, as described by the Pacific Regional Solid Waste Management Strategy (www.sprep.org/attachments/Pacific_ RSWMS_2010-2015.pdf).
•
• Limited availability of suitable land on small islands and atolls for landfills -exacerbated by customary land tenures and Not In My Back Yard (NIMBY) attitudes. • • Remoteness of many SIDS, resulting in high costs for consumables used in typical waste management operations that must be imported. • • Small and sometimes sparse populations that limit any potential economies of scale. • • Limited institutional and human resources capacity, and the fact that financing for solid waste management systems has not kept pace with growth in waste quantities.
Poor waste management practices can negatively impact human health, the environment and the economy in many ways, and impacts are even more pronounced on small island nations. In some SIDS, solid waste is currently thrown in the open dumpsites, illegally deposited in the sea or on unused land, in the streets or being burnt in piles in residents' backyards. Open burning of municipal waste is also quite common despite laws to the contrary, and towns and cities have been continuously exposed to destructive effects, such as carcinogenic toxins from uncontrolled burning and other impacts of poor waste management. Poorly managed wastes also can have negative effects on tourism owing to health warnings about infectious and vectorborne diseases, and the poor aesthetics of litter in the streets. There is the potential for contamination of food supplies, which can have impacts on local markets or revenue from export crops.
There is numerous health concerns associated with poor waste management in SIDS, such as:
• • accumulation of harmful substances;
• • breeding ground for rats, mosquitoes and other vectors that carry bacterial diseases; • • spreading of infections.
Besides effects on human health, SIDS also experience severe environmental impacts owing to poor waste management. The environmental effects of increased nutrients in coastal waters and groundwater, aesthetic effects of litter and blocking of drains and waterways owing to indiscriminate dumping of solid waste are only few of these impacts. Economic cost of poor waste disposal in SIDS is also becoming well known. For example, in Palau it is estimated that inadequate waste management costs the island about 1.6% of the gross domestic product. In Tonga, the annual economic cost of poor disposal is estimated to be US$5.6 million. So given the above scenario, what can SIDS do to improve the situation? The typical approach is to define the current SWM system and identify and evaluate optional improvements through a study that covers subjects such as the following.
• Options for a more reliable and efficient collection service for residential, commercial and industrial waste extended to include rural areas. • • Self-sustaining solid waste systems and programmes to reduce reliance on external donor funding and also government funding (subsidies Editorial • • Integration of waste management education into curricula at the primary and secondary school levels, and ensure that traditional and culturally sensitive methods are applied to enhance awareness in places where televisions and radios are not common and literacy levels are low. • • Steps to establish a strong and sustainable solid waste infrastructure to promote good waste management practices, often with increased private sector involvement for financing and operations.
Most SIDS have high cultural values grounded on long-standing traditions. Being small nations, residents generally have a strong sense of community values. Potential solutions to waste management issues may not be sustainable if these factors are not taken into account. These requirements are particularly important when it comes to externally funded initiatives. Solutions to waste management successfully implemented in developed countries, and even some developing countries, may not be suitable for SIDS in terms of practicality, costs and other factors. In this regard it is vital that success stories within SIDS are widely publicised within and between the SIDS communities. Waste management initiatives that integrally involve local residents should be given very high priority. Awareness raising should be conducted as much as possible in the native language. Success of waste management in SIDS depends on how much the community can engage in them, rather than sophisticated technologies imported from other countries. Indeed, oftentimes residents of SIDS cannot afford to maintain advanced technologies, even if the capital expense has been covered via grants or low interest loans. Development of public private partnerships is usually the optimal arrangement for the implementing and operating of improved waste management services in SIDS. For instance, the Bahamas, St Kitts and Nevis, Seychelles and Dominica have implemented regulations pertaining to waste management through the initiation of collaborations between the private and public sectors. SIDS in the South Pacific Regions have been actively improving their existing landfills, while Barbados, Belize, Jamaica, Trinidad and Tobago, and Maldives are upgrading their waste management facilities with support from external funds. The latter is achievable with the involvement of the Indian Ocean Commission through a programme designed to prevent and control pollution of land and coastal and marine resources. Yet, individual SIDS still manage the waste management sector according to their ability and within the existing constraints of an integrated waste management context. Guam, the most economically developed island nation in the Pacific region, attracts more than 1.2 million tourists annually. Accordingly, annual waste generation has been estimated to exceed 136,000 tonnes, and more wastes will be generated after the US military completes consolidation of its Pacific forces on Guam. Food waste currently comprises 10%-12% of the total waste generated, while plastic contributed 14%-16%. Unlike many of the SIDS, Guam has developed an infrastructure for waste collection via the adoption of the Integrated Solid Waste Management Plan for Guam 2005 (http://issuu.com/guamepa/docs/2006iswmp_ final). The Plan considered the closure of the Ordot Dump, a halfcentury-old dump, which recorded several fire events, and other improvements. As of 2014, key elements of this plan have been implemented, including the closure of Ordot and the opening of a new modern landfill. Guam's ISWMP 2005 provides guidelines and requirements for a comprehensive waste management programme. The steady improvements after the adoption of ISWMP 2005 marked Guam as the SIDS with the most developed waste collection. This includes regular curbside pick-up of household wastes, commercial and multi-dwelling wastes by commercial operators, removal of non-segregated waste and disposal to the new landfill. Nonetheless, illegal dumping of municipal solid waste into the ocean still continues to some extent. This generally stems from citizen resistance to the higher disposal fees. Thus, public education has been emphasised, together with the enforcement of penalties to mitigate illegal dumping. Additionally, Guam officials have introduced incentives to promote recycling. Incentives are given in the form of a tax benefit with a 100% corporate income tax rebate, and promotion of alternatives to extend landfill life-span. This programme increased recyclables received to more than 11,100 tonnes in 2005, as compared with 250 tonnes in 2002. The plan also calls for new commercial and residential source-separation programmes, and the establishment of a material recovery facility. These plan elements are aimed to significantly reduce the volume of waste disposed into landfill, as well as mitigating illegal dumping of waste into sea.
It is clear that proper management of MSW is particularly challenging and complicated in SIDS. The waste management research community has a vital role to play in assisting SIDS to achieve more effective and efficient MSW management systems in order to prevent further deterioration of the ecosystem, particularly the marine environment. Watch for a special edition of Waste Management & Research that will address the issues, challenges and future directions of SWM in SIDS. 
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